Aim: The aim of this study was to assess the rural-urban differences in the prevalence and factors associated with nonutilization of healthcare facility for childbirth (home delivery) in Nigeria. Methods: Dataset from the Nigeria demographic and health survey, 2013, disaggregated by rural-urban residence were analyzed with appropriate adjustment for the cluster sampling design of the survey. Factors associated with home delivery were identified using multivariable logistic regression analysis. Results: In rural and urban residence, the prevalence of home delivery were 78.3% and 38.1%, respectively (p < 0.001). The lowest prevalence of home delivery occurred in the South-East region for rural residence (18.6%) and the South-West region for urban residence (17.9%). The North-West region had the highest prevalence of home delivery, 93.6% and 70.5% in rural and urban residence, respectively. Low maternal as well as paternal education, low antenatal attendance, being less wealthy, the practice of Islam, and living in the North-East, North-West and the South-South regions increased the likelihood of home delivery in both rural and urban residences. Whether in rural or urban residence, birth order of one decreased the likelihood of home delivery. In rural residence only, living in the North-Central region increased the chances of home delivery. In urban residence only, maternal age ⩾ 36 years decreased the likelihood of home delivery, while 'Traditionalist/other' religion and maternal age < 20 years increased it. Conclusion: The prevalence of home delivery was much higher in rural than urban Nigeria and the associated factors differ to varying degrees in the two residences. Future intervention efforts would need to prioritize findings in this study.
Introduction
From the inception of the 'safe motherhood' in the 1980s to the launch of the 'global strategy for women's and children's health' in 2010, the commitment to improved maternal health continues to be a subject of increasing significance, worldwide- [1, 2] . To further demonstrate the importance of such a global commitment, maternal health was accorded a high priority in the Millennium Development Goals (MDG 5), with a target of 75% reduction in Maternal Mortality Ratio (MMR: maternal deaths per 100,000 live births) by the year 2015. [3] It is imperative to appreciate the measurable progress made so far, with a decline of 43.9% in the global MMR between 1990 and 2015. [1] However, a convincing body of evidence suggests that maternal mortality (the death of women during pregnancy, childbirth, or in 42 days after delivery) remains a theme of considerable public health concern, especially, in the developing world. [3, 4] In the year 2015, an estimated 303,000 maternal mortality was recorded, globally, 99% of which occurred in the developing regions of the world, with Nigeria alone accounting for approximately 19% of the mortalities. [4] Based on current evidence, Nigeria, followed by India, had the highest number of maternal deaths in 2015 -approximately 58,000 and 45,000 deaths, respectively. [4] Sadly, the majority of these mortalities were uncalled for as they were generally preventable by utilizing healthcare facilities for childbirth (institutional or facility-based delivery). [5] The rationale for this premise is well-established. Obstetric complications of pregnancy (hemorrhage, infections, obstructed labor, unsafe abortion, and eclampsia) are known leading causes of maternal mortality. [6, 7] Also, over 60% of maternal deaths occur in the period around childbirth and few hours/ days thereafter. [6, 7] Thus, by simply accessing essential/emergency obstetric care services through institutional delivery, several needless maternal and newborn mortalities could be averted. [6] Although a growing body of evidence now supports the provision of obstetric care services at the home level in some developed countries, [8, 9] the enabling environments for such services are rarely available in many countries, particularly, in a developing country like Nigeria. [8] Thus, utilizing a healthcare facility remains the best means of accessing obstetric care services in the majority of settings. [8] This fact notwithstanding, health facility delivery is poorly utilized in many developing countries, and several factors ranging from personal, to households, and communitylevel factors have been implicated. [5, 10, 11] As indicated in the report of the demographic and health survey, home delivery is considerably high in Nigeria (63%), and there has been only a marginal decrease in its rate over the years in the countryfrom 66% in 2003 to 63% in 2013. [12] This rate of reduction is low compared with the case in similar developing countries like Ghana where home delivery has decreased from 54% in 2003 to 27% in 2014; [13] and Nepal which has recorded an impressive reduction in the rate of home delivery within a short time -from 79.2% in 2006 to 46.5% in 2014. [14] So far, a few studies have assessed factors associated with the utilization of maternal care services including the place of childbirth in Nigeria. [15, 16] For instance, Dahiru and Oche [15] reported parity, residence, maternal and paternal education as predictors of institutional delivery in the country. Another study found region of residence, maternal education and ethnicity to be significantly associated with the place of childbirth in Nigeria. [16] However, all the studies to date were based only on national average of estimates (using pooled datasets) and so limited as they did not investigate the within-population variations such as the ruralurban differences. The use of a pooled dataset is known to mask the within-population variations, thus, there is an existing knowledge gap with respect to the rural-urban differences in the utilization of healthcare facilities for childbirth in Nigeria. The present study aims to bridge the gap by examining the rural-urban differentials in the prevalence and factors associated with home delivery in Nigeria.
The rural-urban dichotomy approach adopted in this study agrees with international consensus and the World Health Organization's framework for measuring universal health coverage which demands that studies be disaggregated along socioeconomic and/or geographic divides. [7, 17, 18] Such a data disaggregation approach may help capture contextspecific factors which could be lost in the use of 'one-size-fits-all' methods of pooled datasets. [7, 19] In light of the ambitious targets for universal health coverage, [17] and the critical need for a speedy reduction of maternal and neonatal mortalities in Nigeria, [2, 4] this study provides evidenceinformed knowledge for addressing the challenge of home delivery in the country.
Methods

Sample and study variables
Dataset from the 2013 Nigeria demographic and health survey (NDHS), a nationally representative population-based survey, was analyzed. [12] A stratified three-stage cluster sampling design was used for sample selection in the 2013 NDHS. The design consisted of 904 clusters, 372 of which were in urban areas and 532 in rural areas. Intervieweradministered questionnaires were used for data collection and out of 40,320 representative households selected for the survey, 38,522 were interviewed successfully. A total of 38,948 eligible women aged 15-49 years were interviewed (15, 545 in urban residence and 23,403 in rural residence). However, the sample included in this study was limited to a total of 30,043 mothers (20, 193 in rural and 9850 in urban residence) who gave information on the place of their last live childbirth in the 5 years preceding the survey. Women who had multiple births were not included in analyses. A comprehensive report on the setting, the questionnaires used and the sampling procedures for the 2013 NDHS has been published. [12] The main outcome variable for this study was 'non-utilization of health facility for childbirth' (home delivery), consisting of deliveries at 'respondent's home' and 'other home'. [12] Responses to the question on place of delivery collected in the 2013 NDHS was re-coded as '0' for home delivery and '1' for health facility (institutional) delivery. Health facility delivery comprised of both public (government hospital, government health center, government health post and other public sector facilities) and private (private hospital, private clinic, and other private medical sector) health facilities. [12] Independent variables were selected based on the objective of this study and the review of previous studies. [5, 10, 11] The variables were broadly categorized into three: individual, household and community-level variables. [5] The individual-level variables were: maternal and paternal (husband/partner) education level (none, primary and secondary/higher), maternal and paternal (husband/partner) occupation (working and not working), maternal age (<20, 20-35, and ⩾36 years) and maternal age at first childbirth (<20 and ⩾20 years).
Other individual-level variables included antenatal attendance (none, 1-3, and ⩾ 4), birth order (1, 2-3 and ⩾ 4), maternal marital status (married/ cohabiting and unmarried (never married, widowed, divorced, separated)). Household-level variables assessed were religion (Traditionalist/others, Islam and Christianity), and wealth index (poor (poorest and poorer), middle and rich (richer and richest)). Community-level variables included region of residence (the six geo-political zones in Nigeria: North-Central, North-East, North-West, South-East, South-South and South-West). Residence was categorized as rural or urban.
Statistical analysis
Frequency tabulation and Chi-square tests were carried out to compute the prevalence of home and facility delivery as well as assess the statistical significance of the unadjusted relationship between the outcome variable (home delivery) and the independent variables. Multivariable logistic regression analyses were conducted to examine the adjusted association between the outcome variable and the independent variables using the hierarchical modelling method. [5, 19] There were three parsimonious regression models built by using a backward elimination method in the multiple regression analysis procedures. Specifically, in Model I, all the individual-level variables were entered initially and only the significant variables at the 10% level (p < 0.1) were retained. Then all household-level variables joined in with those variables retained in Model I to establish Model II. Again, only those found to be significant at the 10% level (with a p < 0.1) were retained in Model II. In the final model (Model III), the impact of all community-level variables was assessed with the adjustment of those retained in Model II. Variables significant at the 5% significance level (p < 0.05) in the final model were retained and reported along with their adjusted odds ratio (AOR), corresponding 95% confidence interval (CI) and p-value. AOR represents the measure of association obtained following adjustment for other factors/confounders. The analysis procedure above was carried out separately for data disaggregated by rural and urban residence. In all analyses, adjustment was made for the multistage cluster sampling method of the 2013 NDHS to eliminate sampling bias and, ensure precise estimations. Variables of sampling strata, sampling cluster and sampling weight provided in the 2013 NDHS were used to declare the survey design in the Complex Samples analysis procedure. Missing values were not included in analyses. All analyses were conducted using SPSS, version 21.0, released 2012 (IBM, Armonk, NY, USA). Table I presents the results of the prevalence of the place of childbirth in Nigeria by rural and urban residence. Within the 5 years preceding the 2013 NDHS, a total of 30,043 mothers gave information on their place of last childbirth (overall residence), 20,193 in rural and 9850 in urban residence and were included in this study. The prevalence of home delivery was 78.3% and 38.1% in rural and urban residence, respectively (p < 0.001).
results
Prevalence of home delivery by rural and urban residence
The North-West region had the highest prevalence of home delivery, 93.6% and 70.5% in rural and urban residence, respectively. The lowest prevalence of home delivery occurred in the South-East region for rural residence (18.6%) and in the South-West region for urban residence (17.9%). Irrespective of residence type, mothers who had no education, or who had attended no antenatal care, or whose age was <20 years (teen), or who were classed in the poor wealth index category had a higher prevalence of home delivery. Also, the prevalence of home delivery was highest in households that practiced Islamic religion in the rural residence (89.1%) and in households that profess 'Traditional/other' religion in urban residence (62.6%). Table II presents the results of factors associated with home delivery in both rural and urban Nigeria. In rural residence, mothers who were not educated and those with only primary education had 89% and 29% increased likelihood of home delivery, respectively. Similarly, greater chances of home delivery were associated with lack of paternal education (48%) and paternal primary education (29%). The likelihood of home delivery was 9-fold higher among rural mothers who did not attend antenatal care and 1.8-fold higher in those with less than four times antenatal care attendance. Mothers who belonged to the poor and middle wealth index categories had 2-fold and 1.4-fold increased chances of home delivery, respectively.
Factors associated with home delivery in rural and urban Nigeria
Also, compared with their counterparts in the South-East region, the likelihood of home delivery was higher in rural mothers who resided in the North-Central (2.3-fold greater), North-East (4.6fold greater), North-West (6.5-fold greater) and the South-South (4.5-fold greater) regions. Birth order of one decreased the likelihood of home delivery by 42% in rural residence while the practice of Islamic religion increased it by 56%.
In urban residence, the likelihood of home delivery was greater among mothers who lacked education (2.1-fold higher), had only primary education (1.7-fold higher), had attended no antenatal care (10-fold higher), as well as those whose antenatal attendance was less than four times (2.2-fold higher). Also, lack of paternal education and paternal primary education increased the risk of home delivery by 52% and 34%, respectively. Increased likelihood of home delivery was equally found among urban mothers categorized in the poor wealth index (3-fold greater), and the middle wealth index (nearly 2-fold greater).
Similarly, compared with their counterparts in the South-East region, chances of home delivery were greater among urban mothers residing in the North-East (2.5-fold higher), North-West (4.2-fold higher) and the South-South (2.8-fold higher). The likelihood of home delivery was equally greater among urban mothers who practiced 'Traditionalist/other' religion (3-fold greater), whose age was <20 years (1.7-fold greater), and those whose age at first childbirth was less than 20 years (1.2-fold greater); these were strikingly different from the findings in rural residence. Conversely, maternal age ⩾36 years decreased the likelihood of home delivery by 23%, the finding was equally different from the results in rural residence. Also, unlike in rural residence, living in the North-Central region was not predictive of home delivery in urban residence. On the other hand, and as the case in rural residence, birth order of one decreased the likelihood of home delivery by 42% while the practice Islamic religion increased it by 80% in urban residence.
Discussion
This study investigated the rural-urban differences in the prevalence and factors associated with home delivery in Nigeria. The prevalence of home delivery was 78.3% and 38.1% in rural and urban residences, respectively (p < 0.001). Based on the multivariable analysis, maternal and paternal education level, birth order, antenatal attendance, and wealth index, were consistently associated with home delivery in both rural and urban residences. Other factors differ to varying degrees in the residences including maternal age, region of residence, religion, and maternal age at first childbirth. These results reveal variations in the prevalence and varying degrees of differences in factors associated with home delivery in rural and urban Nigeria.
The prevalence of home delivery was over 2-fold higher in rural compared with urban residence. This finding may be blamed on several factors including low presence of healthcare facilities, barrier of physical access, effects of sociocultural practices/beliefs and poverty in rural Nigeria. [20] There is evidence that healthcare facilities are more concentrated in urban than rural Nigeria, yet, over 60% of Nigerian population resides in the rural areas. [12, 20] In a state in South-East Nigeria, approximately 85% of privately owned and 56% of government health facilities, capable of offering basic emergency obstetric care services were located in urban areas. [21] Also, where facilities exist in rural residence, they may be sparsely distributed thus limiting physical access to some sections of rural communities. [12, 20] Furthermore, compared with urban areas, health facilities may be understaffed, ill-equipped or both in rural Nigeria. [12, 20] For instance, evidence suggests that residents in urban Nigeria have three times more access to doctors and two times more to nurses/midwives compared with their counterparts in rural areas. [22] These and other factors such as a poor system of road network, may contribute to low/non-utilization of health facilities for childbirth in rural residence. [23] Low antenatal attendance was overwhelmingly associated with home delivery in both rural and urban residences. The higher the antenatal attendance, the less likely was home delivery. This finding agrees with previous evidence showing that mothers who attend antenatal services would more likely patronize facility-based delivery. [5, 24] Similarly, low educational attainment (both maternal and paternal) and poor wealth index were associated with higher chances of home delivery in all residences but the strength of associations was stronger in urban residence. These two factors (lack of education and poor wealth index) are perhaps the most frequently cited for increased probability of home delivery in the literature. [5, 24] Even where access to institutional delivery was freely available in rural Tanzania, home delivery was substantially more likely among the poor and uneducated mothers. [24] The poor and the uneducated often lack economic empowerment, necessary health awareness, confidence and cognitive skills for informed decision-making, thus, they are less likely to patronize institutional delivery. [5, 25] .
Irrespective of rural-urban residence, birth order of one was associated with a decreased likelihood of home delivery. This result is consistent with findings in studies. [5, 24] A likely explanation would be the impact of unpleasant delivery experiences in women with higher parity and/or the belief that childbirth is a natural process following past deliveries that were complication-free. [5, 16] Hence, addressing misconceptions on pregnancy and childbirth using evidencebased behavior change communication method [26] may contribute to a better utilization of institutional delivery in Nigeria.
Both maternal age and maternal age at first childbirth were not associated with home delivery in rural residence, however, in urban residence, maternal age ⩾36 years reduced the chances of home delivery while maternal age <20 years increased it. The result for maternal age <20 years does not agree with a Tanzanian study; [27] however, it does agree with findings in previous analyses of NDHS. [12, 15, 16] A probable explanation would be that teenage mothers face greater challenges accessing healthcare services in Nigeria. This category of mothers would more likely be uneducated, unemployed, initiated early into sex/family life, vulnerable to the challenge of unwanted pregnancies/abortions and poverty. [12] These factors coupled with religious and cultural biases may deny such women access to reproductive health services contributing in some ways to increased chances of home delivery. [12] Furthermore, women in the northern regions (except the North-Central in urban residence), and those in the South-South were more likely to deliver their babies at home in both rural and urban residences. Although the impact of religion and traditional practices may be implicated, [28] these findings are more likely to be a reflection of educational and socioeconomic differences between the regions in Nigeria. [16] Compared with the South-West and the South-East which have a better profile for institutional delivery, the northern regions are known to be educationally and socioeconomically disadvantaged. [12, 29] Also, the South-South region is reported to have suffered low socioeconomic development blamable on infrastructure deficits, high unemployment rates and environmental degradation. [29] Conversely, given their capacity to cause a breakdown of health facilities, the security challenges in parts of North-East, North-West (insurgency) and South-South (militancy), may have contributed in some ways to the low/non-utilization of institutional delivery in the named regions. [12, 29] Compared with their counterparts who practiced Christianity, home delivery was more likely in women professing Islamic religion both in rural and urban residence. Similarly, women who belonged to the 'Traditionalist/other' religion in urban residence had over 3-fold increased chances of home delivery than those who professed Christianity. The finding for Traditional or other religions may be an extension of the impacts of traditional beliefs and practices in Nigeria, although the result was probably expected in the rural residence where Traditional religion would ordinarily be more prominent. The finding in respect of Islamic religion compares well with studies reporting low utilization of maternal services among Muslims which may be due to religious obligations such as requiring Muslim women to avoid undue exposure of their body. [28, 30] The use of a nationally representative dataset disaggregated by rural-urban residence is a remarkable strength of this study, and in view of the large sample size of the dataset, disaggregation does not undermine generalizability. Nevertheless, this study is limited in that data were collected retrospectively and recall bias was likely. Also, it is not possible to estimate causal relationship owing to the crosssectional design of the survey.
conclusion and recommendations
Rural-urban differences exist in the prevalence and factors associated with home delivery in Nigeria with rural residence having higher prevalence. Some factors were associated with home delivery in the two residences including maternal and paternal education level, birth order, antenatal attendance, and wealth index. Other factors differ to varying degrees in the residences and included maternal age, region of residence, religion, and maternal age at first childbirth. The critical need to bridge the rural-urban differences in access to health facility delivery in Nigeria was unveiled in this study. Rural women, generally, and women in the rural and urban northern regions (except urban North-Central) as well as in the South-South region should be given priority attention in program design.
Also, future interventions would need to focus on improving antenatal attendance, maternal and paternal education attainments as well as bridging the gap between the rich and the poor both in rural and urban residences. Target-specific programs are needed for teenage mothers in urban residence just as it is imperative to put religion in perspective, especially, for women professing Traditional/other religion in urban residence, and Islamic religion both in rural and urban residence. A multidimensional approach that addresses misconceptions about pregnancy and childbirth, including evidence-based behavior change communication method may contribute to a better utilization of institutional delivery both in rural and urban Nigeria.
